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USDA Forest SERVICE SOUTHERN 'RESEARCH STATION

Celebrating the Year's Successes

This year, our Report presents highlights from our Research Work Units which
demongtrate the wide scope of the research and technology transfer conducted
by Station scientists. Much of our work is based on studies that take place over
a few or many years, some are long-term spanning decades. The results we
report may be based on findings from the recent past, current progress, or
interim updates. The benefits we provide to the American people, and to the
world, vary from findings that are specific to certain types o% southern ecosys-
tems and individud species, to flndlngs ‘that have mternatlond relevance and

FiscaL YEAR 1998

appllcatlon

Unde*r'standl ng the Role of Wetlands
in Sustainable Management

Only one-quarter ‘of the precolonid
acreege of bottomland hardwood
forets remans in the contiguous
United States, these forests tend to
be. saioudy fragmented
and may have lost many of
their original character-

wintering and bre

Cooperative

Research; Work Unit 4103
‘Center for Forested
Wetlands ‘Research

‘ding  Neotropica
migratory hbirds, invertebrates, and
microbes. Some of the studies con-
ducted on the stk dso were con-
ducted on two other refer-
ence bottomland hard-
wood sites, in Arkansas

istics. Presently, there is a participants %?I Louisiana. - ,
need to have a better un- L L o
bottomland hardwood for- ~ Of “reference ~ USIS researchers partici-
ests 0 that they can be wetland. * peting in the character-

more effectively managed,
conserved and restored.

The Coosawhatchie Bottomland
Ecosystem Study Site, in southeastern
South Carolina, was developed as a
“reference wetland.” Scientists at the
Center for Forested Wetlands Re-
search (CFWR), Charleston, SC, have
edtablished the long-term research
gte for the quantification of rdatively
undisturbed ecosysem characteris-
tics The characterization includes
dudies of soils, hydrology, waeter
quelity, sedimentation, aquatic chern-
istry and organisms, vegetation
dynamics, nutrient’ cycling, tree
physiology, woody debris dynamics,

ization were from severd

other federal agencies.
Academic coope\rators are from
Auburn’ University, Clemson Univer-
sty, Michigan Technologicd Univer-
sty, North Carolina State University,
Universty of Georgia (Athens), and
the Savannah Rivar Ecology Labora-
tory. Westvaco Corporation's  scientific
gaff members, located a Summer-
ville, SC, are also| collaboreting in
research on the site. Of the three
reference gtes, the Coosawhaichie
Bottomland Ecosystern Study Ste is
the only one on private land, owned
and managed by the Westvaco Cor-
poration.

Caring for .the Land and Serving People
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Research Work Unit 4104

of Southern Pine Ecosystems

Research Work Unit 4105, in cooper-
ation with Auburn *Universty School
of Foredry, is developing an indiv-
idual tree, spatidly explicit, and
biologically based growth mode for
naturd longleaf pine stands a Eglin
Air Force Base in Forida
Eglin's 200,000 acres of -

. Studying J o
Disttrbance and Menagement Sa;r%idh;gﬂs:, lowards Restoring the Natural Sainds

Individual Longleaf Pine Treesinthe.

is measured by reattaching the
branches tp the sem sections within
athree .dimensional grid. Disc sam-
ples are collected a 1 -meter intervals
along the sem for measurements of
heartwood and sapwood reation-
ships, tree ring growth, and
dry wood densty. In the

longleaf pine are being re- ad(mesgireﬁ - fidd,” every fourth branch is
tuned to full hedth'and W sdected to be a sample
expanded in sSze under a longleaf pine v ranch from which fresh
comprehensive  Ecosystem ecosys ter needles are removed within
Management plan coordi-, restoration in every meter out from the
nated by The Nature ‘Con-  ¢ollaboration Stem to determine weight,
servancy. The god of the. with other density, length, and nitrogen
growth model is to provide ] content. Branch discs are
atool for the'land managers agencies. adso taken a the base of

to ‘compare silvicultural
practices effects on the light and
water environment in addition to
stand gtructure of the trees.

Individud trees are being sdected
within 3 dte classes & Eglin, to fit a
predetermined matrix of tree height,
diameter, and crown ratio. The field
data taken on-eaoh selected tree
includes, stem’ tagper on the subject
tree and location relative to the
subject tree, species, size, and crown
dimensions on competitors. Branch-
es and the top of the subject tree are
then lowered to the ground before the
gem is cut. The sem is then cut into
sections and brought back to Auburn
for reconstruction. Complete crown
architecture for the past three years

every sample branch after
crovn acchitecture to determine
sapwood, branch radid growth, and
o0od density.

Over 50 trees have been finished so
far, ranging in diameter from seed-
lings just out of the grass stage to
graure trees over 30 cm in diameter.

ther factors such as light pene-
tAation through the crown and soil
nutrients, and water holding capacity
are still in the planning stages.

nother 1.5 years of data collection
Will be required to fill out thetree size
matrix & which time a prdiminary
modd will be completed for review.

Caring for the Land and|Serving People
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Celebrating the ‘Yea’'s Successes

ucing Longleaf Pine Seedlings in

ontainers ENhances Restoration Efforts

Longleaf pine savannas once dom-
insted the Lower Coastd Pain,
dretching from Virginia to
eadern  Texas.  Wildlife

‘ 4

Research Work Unit 4111
Ecolofqy and Management’
of Southern Pines

The knowledge ‘and technology to
reestablish longleaf pine by planting
bareroot nursery stock
have improved in the last

proliferate in this Land- published decade, but planting suc-
scape and longleaf pine “Bractical cess of bareroot stack ill
stands evoke passion - a_c’nca remains elusve. Success-
among diverse groups be- ~ GUidelines for  y bareroor regeneration
cause they ae aesthet- Producing relies on five components:
icdly pleesng, ecologi- Longleaf Pine well-prepared, competition
cdly diverse, and profit- Seedlings free sites; hedthy, top-

able to harvest. Although
longleaf pine is a highly
desirable species and pro-
duces high  quality solid-
wood products, it. now

in Containers ”
to help forest
landowners be
successful in

quality, Fresh planting
stock; meticulous .care of
gock from lifting to plant-
ing; precision planting; and
proper post-planting care.

occupies only about 5 regenerating All these elements are
percent of its original essential to, successful
range. The demand for ' {ongl_eaf planting of bareroot stock,
high qudity longleaf pine pine sites. but contralling dl five is

container stock in the
South is rapidly increasing due to the
interest in retoring longleaf pine on
many of the dtes, where it originaly
grew. Regeneration of longleaf pine
sites.is difficult because of the
botanical characteristics of the
Species.
1. low and infrequent seed pro-
duction
2. a seedling “grass’ dage char-
acterized by delayed stem.
elongation
3. poor dorability of bareioot
nursery stock that results in low
aurvivd; and
4. seedling intolerance to shade
conditions caused by competi-
tion.

difficult.

Studies show that container-grown
seedlings survive better and remain
in the grass stage for a shorter period
of time than bareroo‘t stock on typica

Caring for the Land and Serving People
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Research Work Unit 4111

Ecology and Management
?ySouthern H?]ges !

‘longleaf pine Stes. Improved survival
. and growth rates are generally
attributed to root systems that
reman intact during lifting, while
roots of bareroot stock are severely
damaged. Container seedlings exper-
ience ‘a dgnificantly shorter period
of trangplant shock or adjustment.

Produ

Thus, planting of container stock
improves reforestation success.

Production of longleaf seedlings in’
containers has recently increased to
about 40 million annualy, and the
demand remains for even more
quaity seedlings. Because a guide to
. producing longleaf
seedlings in containers
would ernhance this
rlaivdy new tech
nology, -a silviculturist
and biologicd tech-
nician a the Southern
Research Station in
Pineville, LA .coauthor-
ed “Practicd Guide-
lines for Producing
* Longleaf Pine Seed-
lings in Contaners”
(GTR SRS14). This
publication provides
the key information
necessary to produce
qudity seedlings which
will result in successul
longleaf pine regenerar,
tion and facilitate res-
toration of this im-
portant ecosystem,

Caring for the Land and Serving People
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Restoring Ecosystems....

Bringing Back the Bottomland Hardwood
Ecosystems Along the Mississippi

The potentid for restoring bottom-
land hardwood ecosystems in the
Lower Missssppi River Vdley has
barely been tapped. Over
the next decade, as many
as 500,000 acres could be
reforested. Restoration
currently relies on planting
native species-primarily
sngle-pecies, widdly spac-

ed oak-to dlow naturd success in lower branches, thereby

invason ‘of other gpecies. restoring increasing coarse woody

However, this trestment debris on the forest floor.
bo ttomland

does not work for stes that

flood infrequently or sites hardwood sites,

more than 100 yards from. .
existing seed sources.

Four different trestments were in-
ddled, examined, and compared:
dandard planting trestment using

seedlings, standard planting treat- .

ment usng acorns, new treatment
using the fast-growing native species,
Eastern cottonwood, as a nurse crop
for interplanted oak seedlings, and
trestment allowing natura regenera:
tion and successon. This study has
improved our understanding of both
short-term and long-term effects of
common and innoveive afforesta-
tion trestments on restoring bottom-
land hardwood wetlands functions,
induding wildife (smdl mammds
hawks, songbirds), soil qudity and
carbon sequedtration,” and under-
dory biodiversty. In addition, the
quick restoration of an early succes-

Our improved restored through deeper
understanding

of ref ores ta tion  \ouid be true under contin-
treatments IS

leading to

. ing the cottonwood for timber that

Research Work Unit 4115
Bottomland  Hardwoods
and Wetlands

sond forest ecosysem-the cotton-
wood/Nuttall oak interplanting-has
quickly restored other ecological

processes. Soil qudity is

rooting and'higher organic
matter inputs to soil than

ued cropping. As Eastern
cottonwood ages, it sheds

As a result of this project,
forestaion trestments have
improved the. performance
of public retoration efforts such as
the Wetlands Resarve Program in
Mississippi, Louisiana, and Arkansas.
In 1998, the documented feasbility
of the cottonwood interplanting treat-
ment encouraged its use on goprox-
imately 6,000 acres in these dtates.
This trestment gives a landowner
“multiple options-including manag-

provides financing for other manipu-
lations-without damaging the
emerging oak dand. The treatment
provides landowners with the incen-
tive and means to activdy manage
their restored sands to maximize
wildlife and other benefits The
project has enhanced partnerships
between severd Federd agencies,
private, landowners, and forest
industry.

Caring for the Land and Serving People
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Research Work Unit 4155
Bottomland Hardwoods
and Wetlands

The, Little Tdlahatchie River in north-
centrd Missssippi was channelized
approximately 50 years ago, leaving

a 23-mile reach of the origind
channel intact but with
greatly reduced flow. Conse-
quently, this section of river

Fish .and Mussél Habitat Improvement

river

We are
experiences  stagnation a  evaluating fish diverse fauna typical of

low flow and some aress © and mussel

have filled in completdly.
The “Reriver the Little Talla-
hatchie,” project is a com-
munity-based locd initictive
to redirect flow from'alarge
tributary, from the drainage
cand to the old river chan:
ne, providing year-round
flow in the origind channd.

The project is being consdered for
funding under ecorestoration funds
avalable to the Army Corps of

Engineers.

One of the mgor benefits of this
project is expected to .be im
provement of fisheries habitat.
Fisheries scientists have begun
a research ‘project to evduate
changes in the fish and mus=
communities in the old river
channd in response to restora
tion of flow. In the fal of 1998,
they completed fidd sampling
designed to provide a quantita-
tive decription of the fish and
musse fauna and ther habitat

habitat before

and after
restoration

efforts to

Improve
streamflow.

restoration actions.

a autumn base flow, prior to restora-
tion. Sites on the old river channd
were characterized by a diverse fish
and mussd fauna typicd of lentic,

continue in an .effort to document
changes in the fish and muss fauna
and thar habitats in the context of

wetland habitats. Sites on
the dranage cand were
characterized by a les

degraded, lotic aquatic
habitats. In the spring of
1999, field' sampling will
be conducted to provide a
quantitetive description of
the fish ‘and musH fauna
and their habitats at spring
base flow, prior to restora-
tion. Upon flow diverson,
sampling of these dtes will

[
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Temporary Housng for |,
potaly Red%COCkaded Woodpeckers

The red-cockaded woodpecker
(Picoides borealis) is an endangered

oecies native to the open pine
woodlands of the Southeast. These

birds condruct cavitiesin living pine
trees for nightly rooging
throughout the year and

Research Work Unit 4201
Threatened and
Endangered  Species

a'the release dte may hep it de-
velop an &finity for, the Ste-and be
more likely to remain upon release.
The aviay consds of a circular
frame about 5.1 meters high and

4.7 meters in diameter

with hardware and shade

for nesting during the We are cloth on the outsde. It is
breeding season. evaluating the erected around a living
Recovery fes fooused on - useofa DR Gl RO S
increasing population Sze  mobile aviary  the bird can use for night-
end on restablishing birds ——tg mprove” 1y roosting. The mobile
'h_avancon - relocation aviay is currently. being
Trandocation has been a tested a the Savannah
usful tod in minimiz success of e & e savan
g River Ste near Aiken
the loss of genetic diversty ~ red-cockaded South Carolina :
in smdl populations and in Woodpeckers,
facilitating populaion re- ' The study consists of
covery dfter a catastrophic three phases:

event. The numerous transloca-
tions of endangered red-cockaded
woodpeckers  have  beneficialy
affected the staus of many smadl
populations. However, these re-
leeses have rdied on a “hard’
release approach whereby a bird is
captured, taken to the release site,

and immediady reeased. Such -

relocations have met with mixed
results in that. the bird often leaves
the release dte and is not incor-
porated into the population.

A mobile aviary was designed. to
dlow a “soft” reease whereby a
captured bird can be maintained at
the release dte for 10 to 14 days
before release. Maintaining the bird

1) dedgning, condructing, and
testing the aviary for durability; 2)
determining whether a red-cock-
aded woodpecker can be suc-
cessfully maintained in the aviary;,
and 3) determining whether the
aviay- can indill in the bird an
attachment for its releese dte
Partners in this research include
the Department of Energy and the
Savannah River Natura Resources
Management and Research Insti-
tute. If the use of the mobile aviary
proves successful, the consequen-
ces to the recovery of the red-
cockaded woodpecker could be far-
reaching.

Caring for the Land and Serving People
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ting Ecosystems...

Research Work Unit 4251
Wildlife Habitat
and Timber Resources

The endangered red-cockaded
woodpecker (Picoides borealis) is a
cooperatively breeding speciesthat
lives in groups composd
of two to seven members.
The qudity of. the cavity '
sdected by the breeding
mde is important to Al

Studies of
the, habits of
red-cockaded

barrier against rat snakes (Elaphe
spp.), thereby increasing the proba-
bility of nedling survivd and the
safety of the dominant,
breeding male. Rat snakes
regularly atempt to dimb
active red-cockaded wood-
pecker cavity trees, but are

group members because Woodpebkerg gene_rdly unable to rea_:h
the breeding mde's cavity  and Louisiana  Cvities because of the resin
o used = tgzeg.a ee . pine snakes AN

uing the breeding sea- - expected ~ The Louisiana pine snake
son. Consequently re- it (Pituophis ruthveni) is a

ini i toremitin pis :

search defining cavity  tree large constrictor endemic to
quality s important. m(_ethods the longleaf pine savannahs
Roosting and nesting red- which may * of eastern Texas and west-
cockaded  woodpeckers prevent the en Louisana. There ae
make daily excavations a extinction only about 100 records
amdl wounds, cdled resin of ‘these known for ‘thIS species.
wells, around their cavity q d When our ‘research was
entrance from which resn en an_gere initiated, the Louisiana pine
flows down the tree. Our SPECIES. snake was one of the least

research has shown that

the breeding mde sdects,

cavity trees with-greater resn flow
than other active cavity trees within
the cluster. Longleaf pine cavity trees
selected by breeding maes as nest
trees produced sgnificantly greater
resn yields than cavity trees usd

for roosting by other group mem-

bers. This preference was adso
observed in loblolly. and shortlesf

pine cavity trees, but to a lesser

extent. Use of cavity trees that -

produce copious pine resin en-
hances the qudity of the resn

known snakes in the U.S.

1Y 5
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RestoringEcosystems,.,

Studying Endangered Species in Texas

The Louigana pine snake inhabits
primarily- longleaf pine savannahs
with sandy, wdl-draned soils.

Radio-telemetry studies confirmed
this -rdationship and dso demon-
drated a very intimate association
with Baird's pocket gophers (Geomys
breviceps). Louidana pine snekes
gend much of ther time within
pocket gopher burrows or nearby on
the surface. They also escape
periodic fires in pocket gopher
burrows and use the-m as gtes for
hibernation. ‘Research on prey
composition has aso confirmed that’
pocket gophers are the primary prey
of Louisana pine snakes. Laboratory

Research Work Unit 4251
Wildlife Habitat
and Timber Resources

‘experiments  reveded  pecidized
prey handling behavior that dlows

Louisana pine snakes to eficiently
capture pocket gophers within the
confines of burrow systems.

Preliminary data indicate that
pocket gophers, which feed primari-
ly on roots and tubers of herbaceous
plants, are most abundant in fre-
quently burned pine habitats with
well-drained sandy soils. Alteration
of the fire. regime results in en
croachment of woody vegetation
that competitively diminates her-
p baceous vegetation. Our working
hypothesis is that dteration of fire
regimes that reduce herbaceous
vegetation result in the decline of
pocket gophers, and may be a
primary cause of the decline of
Louisana pine snakes.

Telemetry sudies have dso demon-
strated that vehide mortdity of
Louisana pine snakes is Sgnificant. |
Moderately heavy traffic on a

roadway appears to depress snake
populations by 50% or more for
hundreds of meters from the road
corridor. The consequences of this
level of mortdity a- the landscape
levd ae only beginning to be
addressed, but ae of obvious
ggnificance in underganding and
managing Louisana pine sneke |
populations.

Caring for the Land and Serving People
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Research Work Unit 4106
Managing Upland Forest ﬁ
Ecosystems in the Mid-South

The Research Work Unit's specid
focus is in uneven-aged silviculture.
Unit scientists were invited to contri-
but¢ a synthesis of research in
uneveh-aged dlviculture of southern
pines to a nationa publication about
the current datus of un-
evenaged Slviculture in
the nation. There is a Sixty
‘year record of data from
the “Good and Poor Farm

. Forestry” uneven-aged sil- T b
vicuItLyre demonas%ratif)lL Sllyzcul_lture 1€S demonst_rate a much
dudies on the Crossett guidelines greater potential for recov-
Experimental Forest, plus across the ery of poorly stocked cut-
fifteen active studies that South, and over stands than has been
apply to uneven aged silvi- published a previoudy thought. Tra-

culture iri three different
forest types. loblolly-short-
leef pine stands on the
West Gulf Coagtd Pain,
pure stands of shortleaf
pine and pine-hardwood
stands in the Ouachita
Mountains. and oak-hick-
ory gands in the Arkansas
| Ozarks. With this database, unit

stientists are developing the applied
ecology and silvicultural technology
information needed to properly
manage the upland forest ecosystems
of the Mid-South usng uneven-aged
slviculture.

Society continues to indst on ater-
natives to traditiond forms of timber
management on public and privae
lands. Scientigs in the Monticdlo/
Crossett Research Work Unit in

major

Alternatives to Clearcutting

We distributed ,
over 200 copies
of uneven-aged

four-part series
on management
of understocked

stands in a
regional
applied journal.

much lower cost than ‘that incurred

dManagement .

on Public and Private Lands

Arkansas prgvided severa key advan-
ces aong these lines in FY *98.

A st of four publications gppearing
concurrently in one of the magor
foresry journas andyzed the deve-
opment of poorly-stocked
loblolly-shortleaf pine
dands on the Crossett
Experimental  Forest and
esawhere in the West Gulf
Coastd Plain. Thesestud-

ditional advice has been to
Ste-prepare the cutover
gand and replant, which
Is often too expensive for
landowners. These udies
suggest that such stands
can be rehabilitated from
far poorer stocking than
previoudy thought, a a

by site preparatipn and planting. The
result is that they will provide high-
vdue sawtimber returns within a
relatively short period of time.

These findings have implications for
every landowner who acquires or
inherits ‘a cutover tract, and points to
the need for professon&! advice in
evaudting the developmental poten-
tial of such tracts on a case-by-case
basis.

Caring for the Land and Serving People
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Integrated _Ecosystém Management
Studies Lead to Adaptive Management

Multiple needs and uses of forest 4 Sand
resources require an integrated, " the

_ interdisciplinary  eco- stands has reversed the decline

We are meeting  System approach  to in this forest type. This pre-

, the growing research, planning, soription stimulated pine re-

demand for & menagement. The generation, increased vegetar

means t Wine Spring Creek tion diversity, maintained

€ans 1o Ecosystem Manage- smal mammd and soil arthro-

monitor the ment Project in the pod diversity, improved wild-

effects of land  Nantahala National life hebitat, and maintained
management ~ Forestin North Caro- water quality and soil fertility.

e lina is providing both

activities on a framework and spe s Th hods F sded

: - ree methods o ion

Watel; qu[J_a“ty by cific information to . harvesting in mixed oaks

esting address those needs. dands were applied to improve

monitoring This project in the oak regeneration; enhance

methodology in  4:500-acre bS;F’thg“ wild turkey, ruffed grouse, and

association with mﬂﬁ%e g'g;s ac?]ievas . Neotropical g;! hé*éi_tal: ‘and
- incresse vegetation diversity.

forest road ing forest plan desired | 9 v ,

construction and fyuture conditions and

streambank demongtrating, deve-

restoration. loping, and testing

dternative means to

reach those condi-

tions by usng avalable and new

research to predict and evauate
€cosystem responses.

Organized around themes of water-
shed restoration, forest sustainabili-
ty, human and economic vaues,
and ecosystem structure and func-
tion, the multifaceted studies in the
Win'e Spring Ecosystem Manage-
ment Project ‘provide substantia
benefits:

Tor Wise Use and Management...

mixed pine-hardwood

Research Work Unit 4351
Watershed Responses
to Disturbance

restoration burning in

Caring for the Land and Serving People




USDA FOREST SERVICE SOUTHERN RESEARCH STATION

FiscaL Yrar 1998

Celebrating the Year's Successes

Research Work Unit 4351
Watershed  Responses
to Disturbance

4 The impoverished aguatic habi-
tat and associated insect and fish
populations are being enhanced
by increesng dream dructures
through scientifically based
additions of coarse woody de-

* bris to, streams.

4 Soil erosion and stream sedi-
mentation research are showing
the benefits of best manage-
m’ent practices associated with
, forest roads and other manage-
ment prescriptions. Results have
been used to develop a land-
scape sediment model to assess
the relative effects of dternative

management practices.

Integrated Ecosystem Management
Studies L.ead to. Adaptive Management

# Recregtion dudies identified
human uses of the watershed
and customer preferences for
future uses. A larger scae study

showed how economic tools
can be extended to quantify
complex socid and biologicd
vaues associsted with eco-
logical processes. Both of these
efforts provide an improved
bass for management plan-
ning.

% Improved methods, deve-
oped to, classfy ecosystem
units on the watershed, are
being. melded with other re-
search and management ac-
tivities to test the utility of the

procedure.

These research findings, among
others, are being synthesized and
formulated for incluson in a dedi-
son support system to assist and
improve the forest management
plan process. In the short-term,
reults from this research are
reviewed and management tech-
niques changed, if gppropriate, in
on-going feedback hnown as
adaptive management. .

, Caring for the 1and and Serving People
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Providing Options

Adhesive Technology

for Bon

End-jointed lumber is sold a pre-
mium prices because it has more
uniform strength and less tendency
to warp than draight-sawn lumber.
An adhesve sysem tha
bonds wood at a wide range

ding Green’ Lumber

Research Work Unit 4701
Southern Forest
Resource  Utilization

development of this process, a soy
protein derivative was investigated.
These soy-based adhesives aso
bonded different wood species with
wide-ranging moisture con-
tents. Evaluated in a number

of moisture contents would SovBond of full-scae plant trids, the
permit the use of low-quality S SoyBond resn technology
plantation grown timber, resin ) has successfully met indus-
short-length  processing adhesive iy gandards for sructura
wastes, and green wood in  developed lumber. Currently used com-
the manufacture of. high- which mercidly in one plant, the
qudity gructurd  lumber, allows gnd-  adhesive is under considera-
Such adhesives to produce . . e tion by other lumber manu-
end-jointed lumber that joint bondmg facturers.

mests industry standardsfor  Of lumber at ' .

gructurd lumber have not @ Wide range Qﬁaﬁd&wﬂo&f S?clf
been avalleple. Of MOISIIe  \ides o least four bendfits
Through the cooperative content. for the forest industry. Firs,

efforts of a Southern Re-

search Station scientist and

a private consultant in Washington
State, the capability to'end-joint wood
with high moisture contents was first
demondrated usng vegetable tan-
nins to dter the cure properties of
standard phenol-resorcinol-formalde!
hyde (PRF) adhesves. An adhesve
formulation was developed usng a
tannin with akdine catays on one
face of the joint, and a PRF resin with
hardener on the opposite face. When
brought together to mate the joint,
the components mix and rapidly ge
to form a durable adhesive bond.
Because the availability and price of
the tannin component saled further

N

bonding short length sec-
tions from green defective

* lumber produces premium quality

lumber from low-qudity timber.

“Second, by endjointing the lumber

before drying, energy is not used in
drying defective wood. Third, the
uniform board lengths that result
from this process trandate into a
more efficient use of the dry kiln.
Fourth, by reducing the amount of
resnous knot defects (common to
southern pine lumber) subjected to
‘the drying process, the amount of
volatile organic compound emissons
that contribute to the blue haze from
dry kilns is dso reduced.

Caring for the Land and Serving People




}

USDA FOREST SERVICE SOUTHERN RESEARCH STATION FiscaL YEAR 1998

Celebrating the Year’s Successes

 Wise Use anid Management...

Monitoringi Impacts from_Forest Harvesting'with '
Global Positioning System (GPS) Technology

Research Work Unit 4703
Biologica/Engineering
Technologies

Maintenance of soil productivity has
been identified as a key component
in sudainable forest management.
Two primary indicators have been
used to monitor changes
in soil productivity: soil
compaction and stand
productivity. Nether indi-
cator completely charac-
terizes the influence of
management on soil pro:

Global
positioning
sys terns (GPS)
provide a robust
and practical

measurable a fine resolution over
large areas to fully capture the
effects of highly varidble manage-
ment activities.

Globd pogtioning sys
tems (GPS) provide aro-
bust and practical means
of tracking movements of
machinery engaged in
’forest management activ-

ductivity. Stand growth, means of ‘ities. These systems pro-
for example, is confound- tracki vide data on, not only
ed with dimetic, genetic, racking , where a machine wernt,
and other management ~ Movements of byt how often it passed
factors, meking conclu- machinery over agiven location. We
sons about soil produc- engaged in ae curently usng this
tivity drawn from growth forest technology in  eveluating
measurements alone manacdement the impacts of forest
highly suspect. Degree of acti%/ities harvesing on soil phys-

soil compaction is intui-
tively a better measure of

soil productivity, and compaction

has been shown to occur with
various management practices,
mogt notably with machinery traffic.
Sgnificant increasss in soil compac-
tion, however, often occur, on
rlaivdy smdl, widdy digributed
aress within a treated sand. In-
formation on the didtribution of
impacts across a sand is difficult to
collect in practice. lheally, an
indicator of soil productivity would
be sendtive to changes in soil
physca propeties, be reated
srongly to stand growth, and be

ca properties a a stand
level. Results of the track-
ing process are maps showing traffic
intengty over an entire stand. Given
that traffic intengty i-s directly
related to changes in' soil physica
properties, the maps could be used
in conjunction with data on sail,
moigure a the time of traffic and
soil type to identify areas within a
gand receiving levds of machine
traffic tha could be limiting to
subsequent stand  growith.

Research this year has led to thefirst
large-scde, detailled maps of traffic
patterns resulting from tree length

Caring for the Land and Serving People
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 Providing Options for Wise

Monitoring |mpacts from For&t Harvesting with Resrfalmhcg]l\;ork.Unit 4703
Global Positioning System (GPS) Technology Biological/Engineering

Technologies
harvesting in the Southeast. The traffic passes ‘This information
maps show how many times each provides a means of edimating,
0.5 meter square section of a stand with great spatid detal, the soil-
was traversed by harvesting machin- | | related impacts from forest harvest-
ery. Further research has been done ing. Combining these results with
to use the traffic maps to predict subsequent  tracking of growth in
changes in soil physical properties || these stands will provide a clearer
asociated with a known level of underdanding of the rdationship

between treffic intensity and

ste productivity. Other bene-
- fits derived from'using GPS
~ technology include near red
time feedback on progress of
harvesting, and the &bility to
remotely monitor the work.
of- harvesting crews. Coupl-
ing GPS with tree measure-.
ment sensors on felling
equipment will provide ‘pre-
cison, forestry’ technology,
meking the flow of timber
accountable from the stump
to the mill and mapping
stand yield without pre-
harves cruisng. Postiona
data could adso be used by
loggers to increase produc-
tivity of ther operations. We
are currently doing research
in dl of these areas of appli-
caion for GPS technology.
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Research Work Unit 4851
Economics of
Forest Resources

Land use and resource management
choices are perhaps the most impor-
tant determinants of -forest structure
and condition in the South. The
South’s rich diversty of land ‘owner-
ship, forest types, physiography, and
wood products industries
defines complex interac-
tions between people and

| Com)puter
models provide

d Management...

Forecasting Land Use and-the
Urban/Wildland Interface in the Stouth

The land use mode for the South is
aso being used to assess the potentia
growth in the region's urban/wildland
interface over the next thirty years.
This change in the “human-context”
of forests holds important implications
for the reative vadues of
vaious foret uses’ To
investigate one aspect of

forests. As socid sysems g foundation for these changing forest val-.

experience rapid change,

ues, ‘the land use modd is

lence 1o regional - b :
the implications for the assesgments of ads beng integrated into
region's forests could be forest an assessment of the

ubgantid.

Scientists at the Southern
Station's Research Triangle
Pak Lab and severa Universities have
developed spatidly explicit computer
modds of land use change a various
scades. These modds smulae the
effects of -economic, demographic,
and physical ‘conditions on land use
allocations, Projections of these
driving varidbles — eg., population
growth and markets for agriculturd
goods — can then be used to forecast
how and where land use would change
in the future. ‘Fine scade modds have
been linked to water qudity and
biodivergty for large watersheds in the
Southern Appalachians. Broad scde
models forecast land use shares a the
county level, and have been developed
for the South and the Mid-Atlantic
regions. These modes provide a
foundetion for regional assessments
of foret sugtainability.

sustainability.

outh's timber markets.

Land use forecasts for the
South suggest a high de-
gree of flux between agriculture, fores,
and urban land uses. However, these
changes ae gpatidly focused with
urban growth concentrated in places
like the Piedmont Crescent — Raegh,
North ‘Carolinato Atlanta, Georgia—
the coasta aeas, and centrd Ten-
nessee. Forest cover will, decline in
these areas and residua forests will be
more “urban” than “rurd.” In other
parts of the South, the critica variables
in determining the extent of forests are
the relative values of forest and
agriculturd  products. Here agan,
change is spatidly focused with, for
exanple, shifts from agriculture to
forex being mogt likdy in south-
western Georgiad and parts of the
Missssippi Ddta region.
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Understanding Environmen

An Option for Controlling
|

Chestnut blight is a devadating
fungal disease-of American chestnut
trees. The forest ecosystem of the
eastern United States has been
greatly atered by this catastrophic
discase. Eighty years ago, chestnut
trees were a major compo-

Adga, it oread rapidly, and
within 50 years reduced
the gspecies to a ‘minor

understory - component. testing to
Jugt as this fungus is able VITus
to infect and cause dissase transmis

on chestnut trees, the fun- dynami
gus is infected by a virus.

Fungal isolates infected with virus
are less virdlent, producing non-
lethal, superficial cankers on trees.
The virus cannot be transferred sex-
udly in the fungus’ but moves
readily through fungal filaments —
the transfer process controlled by
vegetative compdibility (vic) genes.

nent of hardwood forests. Use of
After the accidentd intro- molecular utilizing less virulent virus-
duction of this fungus from markers infected srains.

minimizes cost Scientists at the Southern
of laboratory, Research Statjon, South-

Research, Work Unit 4153

( : : Southern  Indtitute
American Chestnut Blight Disease of Fores Gengtics

A trandfer results in converson of
the recipient fungal strain to lesser
virulence. Therefore, information
about the number and prevaence
of vegetative compatibility groups in
naturad populaions of the fungus
may help in developing a
blight control strategy

en Inditute of Forest
Genetics in Saucier, Missis-
) sippi have developed mol-
sion ecular markers as tools for
CS. better understanding the

fungal vic genes and virus
tranamisson. To dae, molecular
markers linked to five of seven
known vic genes have been identi-
fied. These molecular markers are
being used to minimize the costs of
laboratory testing.

‘Usng molecular markers, the time
required for identifying geneticaly
an unknown,isolate of the fungus
has been reduced ‘from severa
weeks to a Sngle day. Our ability to
quickly identify large numbers of’
isolates has made virus transmis-
gon dynamics esser to Sudy,
permitting scientists to-evaluate the
practicdity of virus transmisson as
an option for fungus control a a
population leve.

study
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Research Work Unit 41.54
Biological Foundations ,
of Sustainability

Education Site (SETRES),
a large-scale outdoor labara-

aspects of sudanable south-
ern pine forestry. SETRES was
established in 1992 as an
important. component of the
Southern Globa Change Pro-
gram and <represents a mgor
collaboration among the For-
e Service, indugtry, and uni-
versties. SETRES has pro-
vided an excdlent opportu-
nity to asess interactions
among different levels of
 fesource availapility induding
water, nutrition, and atmos-
pheric carbon dioxide (COy).

The Southeast Tree Research and
located in
Scotland County, North Caroling, is

tory designed to sudy multiple.

In 1998, research on loblally pine
responses to elevated CO, neared
completion. Original wdrk at

Understanding Environmental and Biological Threats.. .

7/

Large-Scale Outdoor Laboratory Offers

We have

&own that co,. No changes in branch

elevated
levels of
carbon
dioxide
Increase
pho to-
synthesis
and
growth in
loblolly
pine.

SETRES increased atmospheric CO»
surrounding
and demondrated that IobIoIIy pine

" intensve 2.5 year sudy where

ology and function have been
observed.

. Significant Research Resu | t s

individud branches

increesed net  photosynthesis
and growth under eevatkd

water use were observed.
This work was followed by an

entire 13-year-old trees were
surrounded by  40-foot-tdll
who'le-tree  Chambers. The use
of large trees for this work is
novel and has permitted re-
sponses of the entire tree
canopy and root systems to be
evauated. Agan, devated CO,
has been Shown to increase
growth rate and no negdive
consequences to tree physi-
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Understanding Environmental and Biological Threats,. .

Detecting Disease Damage in Living Trees

Various disease-causng microbes,
such as wood-decay fungi and
wetwood bacteria, are foundational
components of bottomland hard-
wood forest ecosystems. Roughly
30 percent of the totd
timber volume harvested
in the United States is
destroyed or decreased in
vaue by heart decay each
year. Logt vaue due to
bacterid wetwood in the

one is interested in evalu-

aing the rdative hedlth of

a certain stand of trees, or a forested
region, or wants to have the most
accurate volume estimates of sound ’
timber, it is important to-accurately
esimate the incidence and severity
of diseases such as heart rofs and
bacterid wetwood infections.

Progress is being made to develop
ways of detecting fungal and
becterid infections in living hard-
woods in the absence of obvious
indicators ‘and without damaging
trees in the process. One set of tests
indicates that ultrasound passed
through the diameter of a tree can
identify incipient as well as ad-
vanced heart decay in individud
trees. In addition, ultrasound was
able to separate a population of

We are
improving
techniques to
use technology

Research Work Unit 4155
Bottomland Hardwoods
and Wetlands

trees with bacterid wetwood from
heslthy trees, but could not detect
individua wetwood-infected trees
with any degree of certainty.

Current efforts are focused. on

improving the technique
in order to identify infec-
tions in individud trees.

Ancther st of tedts is
evaluating the use of
electronic aromascan

ok resource done has  toidentify  technology to detect dis-
been etimated to be $25  disedased living  esse-causing microbes,
million a year. Whether trees. This technology elec-

tronjcally measures vola-

tile compounds given off
by the microbes. So far, it has been
used to separate pure cultures of
wood, decay fungi isolated from
decayed trees. This technology has
the potentia to'identify wood decay
fungi, vascular wilt fungi, bacterid
wetwood, bacterid leaf scorch, and
many other microbes cepable of
causng lumber degrade in wood
samples. Early detection of these
organigms usng dmple portable
units would alow forest managers
to adjus harvest schedules to
minimize volume lost to rots,
decays, and other organigms in
danding trees, Aromascan and
ultrasound technologies could be
used in virtudly any forest eco-
sysem.
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U deeanalRg AAvieh
R Yo gt 1202 A Bioindicator Technique for_ o
and Trout Habitat Water Quality Assessment

Watershed hedlth and restoration is a| | Practica gpplication of the bioindicator
key theme of the Forest Service’s || in a fidd sting requires only a hand
Natura Resource Agenda, and much | | lens with 10-1 5x magnification. Quali-
effort'has gone into the development | | tative samples of insects can be viewed
of best management practices ,on ste, dlowing a screening-
to protect water quality on New insect- level assessment to be:conduct-
national forests. The new bacteria ed within minutes Preserva-
insect-bacteria bioindicator has . ™7 tion of insects in adcohol or
direct application to these Dioindica tOr g5rmatin or menipulation of
efforts.  Information  gained shows insects with collection equip-
from this technique provides a promise for ment does not didodge the
firg gep in the implementation evaluating bacteria. Consequently, sever-
of programs to initiate stream X ity of infestation can be con-
recovery. This new method  SI€AM  firmed in the laboratory with-
evauates detrimental effects of quality. out loss of data Archived
EXCess nutrients in streams. samples collected as part of a

The technique is based on the physical longtem monitoring program or for
appearance of aguatic insects, which | | OtNEr research purposes can aso be
become covered by filamentous bac- | | evaluded. Common dream  insects
teriawhen excess nutrients are present. | | SUCh & ;ﬁggsnoag%tﬁau?e for the
Stimulated into a bloom stage of growth | | SSSSment an : axonomic
by eevated concenfratiorﬁ of 'n%trate identification is reguired

and phosphate, the bacteria readily | | The bioindicator also shows promise as
colonize the gills and.body surface of | | a Sgnificant addition to the Environ-
ingects By dmply viewing insects | | menta, Protection Agency’s Rapid
collected from a dream, nutrient- | | Bioassessment Protocol (RBP), a
impacted Sites can be identified. method widdy used in North Anierica
In laboratory studies, more than 90 and Europe for'stream qudlity rating.

: - The simplicity and speed of the
percent of insects whose bodies were A : :
more than 25 percent covered, by bioindicator alow it to be incorporated

without becteria survived and grew, || % those conducting stream surveys
normally. The diagnogtic ability of the | | The bioindicator should be a vauable
technique was confirmed through field | | tool for use in watershed management
studies, where, a srong positive rela | | because it can detect nutrient impacts
tionship was found between the degree | | and evduate the success of actions
of bacterid growth and the reduction | | taken to control nutrients from point
in density of insects at nutrient- || Or nonpoint SOUrCes.

enriched locations.

[
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ogical Threats. ..

’ . SEa e e Research Work Unit 4501
Advances in Control of Southern Pine Beetle Southern
eI e - i Pine Beetle

We continued our exploration of | | allylanisole, a host derived compound.
interrelationships between bark infest- | | Importantly, the combination of visud
ing insects and their symbiotic fungi. | | and semiochemical deterrents pro-
We demonstrated that mites duced. an additive effect, sug-
associated with the southern geging that this combination
pine bectle (SPB) successfully,  Patent  may be useful in tree protection
feed and develop on a fungus received for srategies with tree-killing bark
which competes with SPB, but bee tle beetles. We have also evaluated
do not devdop wdl on the llent the effects of visud disruption
fungus which is mutudigic with repetent.  yegments on another irhpor-
SPB. In studies on the effects of tant gpecies of bark beetle —
growing season burns in longleaf pine, | | the western pine beetle, a close relative
we found thar burns of moderat¢ | of SPB. White traps again caught
seveity resulted in higher levels of root- | | Sgnificantly fewer beetles, however,
infesting weevils and beetles in longleaf | | the effect was not as strong as observed
pine than did low leve burns or no | | in SPB. The combination of visud and
> |burning. This indicates that damage | | semiochemica deterrents again pro-,
from growing season burns may result | | duced the greatest effect, suggesting
in increased presence of secondary | | that this trestment be pursued to
root infesting insects and their || determine its efficacy as a tree pro-
asociated fungi which can become | | tectant.

pathogenic in stressed trees In our sudies of the relaionship
Patent Number 5,695,807 was received | | between growth and resistance to pests
December 9, 1997 for an invention | | and pathogens, our most sgnificant
identifying four additional andogs of | | highlight came from studying the
4-allylanisole, which effectively repd | | effects of severe .wounding. We con-
Scolytid beetles’ This technology is | | ducted this wounding to reduce the
sgnificant in tha the andogs ae | | resarvoir of previoudy, synthesized
repellents, not broad spectrum insecti- | | oleoresn. When we combined this with
cides. We have dso been exploring the. | | repeated measurements of resin flow
effects of visud slhouette modification | | from bark wounds, we found that trees
on hogt sdection behavior in bark | | with large live-crown ratios recovered
beetles. The presence of a verticad black | | most rapidly. Within a few days such
slhouette appears to be especidly | | trees produced resin, flow greetly
important, to SPB. Attractant-baited | | exceeding that measured prior to the
white trgps dgnificantly and dramédi- | | severe wounding treatment. Such
caly reduced caich compared to | | responses indicate that sampling the
sandard black traps. In fact, the | | reservoir of preformed resin may not
reduction due to this visua deterrent | | dways lead to accurate predictions of
was stronger than that observed with | | levels of pest resstance within a tree.
semiochemicd deterrents such as 4-
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Research Work:Unit 4505
Insects and Diseases ,
of Southern Forests

At least 4,500 pest species of foreign
origin have edablished freeliving
populations in the United States.
These exctic pests have
direct economic conse-

gical Threats..

o Exoticﬁésts of Eastern Forests

assessment, exotic pest  control,
habitat preservation efforts, and
ecosystem restoration work.

The proceedings of this

. . A Proceedings  conference were pub-
uences, edimated ‘in : : :
q1991 0 have accumis has been I_|s|hed in 1998, gnder the
|ated to 96 billion dollars. published, utle Exotic Pests of East-

In addition to.these direct
costs for control and for
log forest, range and

Exotic Pests of
Eastern Forests,

ern Forests, in collabora:
tion with the Tennessee
Exotic Pet Pant Council

= . which represents and Southern, Appala-
wildiife hebitat - produc- state-of-the-art chian Man and the Bio-
tivity and recreation/ ) here (SAMAB
aeshetic vaue, exotic exotic  pest se%cire ( ) g]attend%
pestsalso cause incdel-  manage-men t . 50 10 represent e 0
f';bledqmge by threete_n— in forests agement in fofg $§§,f
ing biological diversity today. the publication aso spot-

and dtering key ecosys

tem processes, such as
hydrology, nitrogen fixaion, and fire
regimes.

USDA Forest Service Research
(Southern Research Station and
Northeastern Forest  Experiment
Station) and Forest Hedth Pro-
tection (Southern and Eastern
Regions) sponsored a conference
that highlighted the impact of exatic
pests in foret ecosystems and
explored .management options.
Developed for managers in the
Nationa Forest System and other
forest land managers, the confer-
ence< included ‘peskers from the
USDA Forest Service, State govern-

ments and-univerdties, and private

enterprises engaged in impact

lights the need for in-

creased interception and

eradication of new pests as they are

identified to reduce the ultimae
codis of invasive exotic species.
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I
Cooperative Approach

to Forest Health Monitoring

The Forest Hedlth Monitoring (FHM)
program dated in 1990 when the
Forest Service, the New England State
Foresters, and the Environmenta
Protection Agency agreed to join forces
to develop a nationd, inter-
agency Forest Hedth Moni-

FHM has undergone many
changes since its inception,
the program has benefited
over the years from support
and expertise from a variety
of organizations. Within the
Forest Service, Research &
Development, State & Pri-
vate Forestry, and the Na
tiond Forest System dl have
a role. In addition to the
Forest Service, six Federa
and 38 State agencies and more than
a dozen universities have made impor-
tant contributions toward reaching a
common god. Mdding Forest Service
needs, with those of different Federd,
State, and universty partners, into a
cohesive whole has been a chdlenge.
Though chdlenging, FHM’s. success
shows that this cooperative approach
will succeed for developing both the
scientific underpinnings, and the
adminigrative framework, for col-
lecting, managing, assessing, and
reporting forest hedth information
critica to a wide range of policy and
management  decisons.

Although FHM has yet to fully reach the
god of “deveoping and implementing

A cooperative
toring - program.  Although - approach shows
success in
developing the
scientific and
administrative
Jframework for
collecting and
reporting forest
health

information.

Research Work Unit 4803
Forest Hedth
Monitoring  Program

acooperative, multi-agency  program  to
monitor, assess, and report on thelong-
term status and trends in forest
ecosystem hedth in the United States,”
the program has made good progress.
It is integrated with the
Forest Service's Forest In-
ventory and Andyss units
and is implemented in 37
States covering about 70
percent of forest land in the
. lower 48 States. Monitoring

information  increesingly
responds to agency and
partner information and
reporting needs, is based on
Santiago Declardtion criteria
and indicators, and includes
strong qudity assurance and
qudity control measures.
FHM ams to provide scientificaly
sound information  for  formulating
drategic nationa and regiond resource
plans and policy, for making ecoregion-
scde resource management  planning
decisons, and for evduating Forest
Service success in meeting forest hedth
protection responghilities.

As with other resource monitoring
projects, collecting deta is only hdf the
task. Communicating results to a
diverse group of condituents is a key
pat of Fores Hedth Monitoring.
Information is available through various
nationd, regiond, and State publi-
cations and the FHM Web dte: http:/
www.fs.fed.us/foresthealth/

’ Caring for the Land and Serving People




USDA FOREST SERVICE SOUTHERN RESEARCH STATION

FiscAL YEAR 1998+

Celebrating the Year’s Successes

Research Work Unit 4852
(Southern Global
Change Program

Ove the last eght years scientific
ressarch has greatly advanced our
undergtanding of globa environmenta

The chanr?e apd its repercussions for

. southern forest ecosystems. During
-assUMPLion s neviod, internationa scientific
thatforests  consensus was reached by the
will grow the Intergovernmentd Pane on Cli-
same way in mate-change that “the baance of
evidence suggests that there is a

the future as  gigamible humen influence on
they did in the globd dimae” In 1998, globd
past may be average ternpqatur% were.warm-
invalid. er for each month of the year than

in any previous time in recorded
higory and the globd amospheric
carbon dioxide concentration rose
agan by 0.5 percent. Changes in the
atimospheric compostion and climate
will have a dgnificant influence on
ecosystems in our region. The region’s
forest ecosystems are experiencing
changes in their chemica and physica
environments at heretofore unprece-.
dented rates.

The Southern Globa Change Program
published a summary of the firg five
years of research conducted by the
program of the critica findings from
projects conducted by Southern Re-
search Station scientists and university
and private industry partners. There
was consistenty among these studies
on one important point; the direct
effects of elevated carbon dioxide on
physiologica factors affecting produc-
tivity were large and this leads to the
expectation that there will be increases
in growth for southern forests Climate

change is likdy to involve changes in

cal Threats...

Effects of Global Environmental ‘
. Change on Southern Forests

atmospheric carbon dioxide, temper-
aure, and precipitation-al occurring
smultaneoudy. Current regional model
gmulaions suggest that growth will
increase based on our current under-
ganding of forest growth and physio-
logica processes. some of the more
complex modds suggest that less
understood processes such as nutrient
limitetions,  inter-tree  competition,
gand-closure dynamics, and water
baance have the capacity to mitigate
potentia  growth increases.

Many of the forests in the southeastern
United States are currently under
intensve management. The degree to
which these forests continue to be
managed in the future may determine
how responsive they will be to globa
environmentd changes If limitations
imposed by new climate conditions can
be overcome, for example, with thin-
ning of canopies or fertilizer additions,
then managed systems may show
greater response to climate change
than would be otherwise anticipated.
Rapid growth-pattern changes induced
by a quickly changing dimeae ‘will
invalidate the key assumption used in
most management models today-that
forests will grow the same way in the
future as they did in the past. The
andysis of regiond forest process
models suggests that. we can make
some drong inference about -growth
trends under future climates based on
extrapolation of our current scientific
knowledge, while improving our
understanding of forest-climate inter-
actions.’
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Aligning Prod@gtg with C

Sorting Mixed Hardwoods by Color

While the demand for hardwood
products, such as flooring, millwork,
furniture, and kitchen cabinets, is
increesing, the potentid

ing, a many forest aress
are removed from timber
harvesting. Because the computer

must process mixed. spe-

cies, such as lower qudity red oaks,
which prewously remaned in the
forest.

To help industry maintain the
production of high qudity wood
products, scientists in the Tree

Research Work Unit 4702
Tree Quality,
Processing, and Recycling

Evduation, Processing and Recy-
cding Research Work Unit and at
Virginia Tech Universty cooperative-

ly developed 'a computer

supply of timber is decreas- Commercial vison sysem tha separ-
version of

ates, cuttings from lumber
by wood color. The cuttings
VISION e atomatically separat-

timber industry is asked to system improves ed, and cuttings of like color
produce more products material are processed into higher
from fewer resources, it ytilization. vaue products. These sci-

entigs then helped indus-
tria cooperatorsdevelop a commer-
cial versgon of the computer vison
gysem, This commercid machine
has been successfully operating in a
plant for more than 1.5 years.

These research efforts were awarded
the 1997 Hardwood Res
earch Award from the
National Hardwood
Lumber Association.
The work was selected
as the research with the
mog  sgnificant  impli-
cations for the hard-
wood industry. Evolving
from research, this com-
mercia machine is hdp-
ing industry adjust to the
changing hardwood re-
source by improving
materid  utilization.
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Research Work Unit 4801
Forest  inventory
and Analysis

For more than 70 years, the Forest,
Inventory and Analysis (FIA) program
has been the only inventory work that
produces acomprehensive account of
natura resources on both public and,
private lands. It has adso been the only
inventory work that historic-

Implementing an Annual
Forest Inventory System

use of remote sendng, modes and
datistica procedures, quality assur-
ance;, database management; and an
annuad sample of measured plots.

The annua forest inventory system
has, now been scheduled for imple-
mentation in al 13 Southern

ely focused on broad regions Annual States. Because the scope of

of the country where it COn jventory data annud inventories is large, | -

ducted inventories on a State- h partnerships have been form-

‘by-state, cyclic basis with Jor each : * ot -
. ed with severa organizations,

cydesof 8to 15years Using  southern State notably the Southern

this design, inventory crews  will provide  ge Foresters. At the end of

measured dl fidd plotsin one
State before moving into
another State. However, data
collected under this design
are only accurate for a State
for | to 3 years dfter, that
State's inventory IS completed. In
addition, the data are not connected
in time across State boundaries, ether
between or within regions. Because
more timely, conssterit data acrossthe:
entire South were needed, the concept
of an annud inventory sysem was
introduced in 1995.

The annud forest inventory system
provides the bass for integrating the
Forest Hedlth Monitoring (FHM) and
the FIA ‘program,” thereby increasing
the effectiveness of each. The objec-
tives of this sysem are to create and
to maintan a database of current
inventory estimations. To meet -these
objectives, 20 percent of the ground

plots in dl of the 13 southern States |,

must be measured annudly. Compo-
nents of the annud sysem include
plot drategies, fidd logidtics, grester

critical data to FY ‘98, six States were dctive-

address forest ly collaborating with the

sus tainabili ty
issues.

Southern Research Station in,
the implementation -of an-
nua inventories. These gX
States expended atotal of $2,328,000
in FY ‘98, an amount above and
beyond the efforts and resources
provided by the USDA Forest Service
Plans are in place to implement annual
inventories in the remaning seven
southern States within the next 2
years.

Annua datafor each State will provide
critical data to assess criteria, and
indicators for forest sustainability and
to address forest sustainability issues.
Data acquired usng the new annud
procedures have produced a number
of specific bendfits, 1) more uniform
information among states; 2) confi-
dence intervas that are more stable
from year-to-year; 3) the ability to
immediately incorporate innovations
into each Sta€'s inventory; and, 4)
annual observations of inventory
events.
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Wood Products Markets in China

In the 1980s China emerged as the
world's second largest importer of
forest products and the second largest
export market for U.S. forest
products. However, United
states wood products ex-
ports to China declined
nearly 93 percent from 1988
to 1996, from $448 million

As an
importer of
wood products,
China shows an

Customer Needs...

Research Work Unit 4802
Legal, Tax, and
Economic  Influences

especidly tropicd hardwood; how-
ever, there was an emerging interest
in United States hardwood species.
The competitive advan-
tages of American wood
products in Chinese mar-
kets were found to be
product quality, service,
and reputation of export-

to $33 million. Little was emerging ing firms disadvantages

known about the factorsthat . jnterest in were price, transportation

caused this decline. More : time, and lack of credit
: United  States :

generally, less is known hardwood provided by exporters.

about the forestry and wood ar WOO Results were disseminated

products market in China SPECIES. a the Society of American

than most other United
States trading partners.

A stientig’ from the Southern Re-
search Station was a member of a 3-
person team, participating under the
Scientific Cooperation Program of the
USDA Foreign Agriculturd Service,
that vidgted China for research and
fact-finding to assess recent trends in
China's wood product imports and
the competitiveness of U.S. wood
product exports. Trade statistics were
collected from Chinese sources, and
interviews were conducted with
importers that accounted for more
than 90 percent of the wood products
imported into the country. After the
trip was completed, data were com-
piled and andyzed. A mgor finding
was that wood product import de-
mand had shifted from softwood logs
and lumber to hardwood products,

Foresters Nationd Conven-

tion and through the pro-
ceedings, and as the feature article in
the June 1998 issue of the Forest
Products Journdl:

This research can help enhance the
competitiveness of the domedtic
forest products industry, which
increases jobs and incomes, and
benefits wood products manufac-

turers, workers, and forest land-

owners. In Ching, consumers  will
benefit, and subdtitution of imports
for domestic timber from envi-
ronmentally-sensitive areas will
promote sustainable forest manage-

‘ment. Also, the successful collabora-

tion in data-gathering, andyss and
publication with Beijing Forestry
Universty should foster future co-
operative research efforts.
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Research Work Unit 4901
Trends in Recreation
and  Wilderness

Demographic trends indicate. that
growth of minority groups has been
increasng fager than the overdl
United States population. Forecast-
ed population growth is expected to

Ethnicity Recreation Research

research with southern rurd African
American and Anglo populations
has uncovered ingghts about visita-
tion, use, meanings, and percep-
tions of forested areas. For example,

follow these trends with 82
percent of the nation's .
growth over the next 30
years coming from minori-
ties. Increased population

in -Race, Rural Residence,
and Wildland Visitation:
Examining the Influence of
Sociocultural Meaning,
Southern Research Station

.Weare
studying the
relationships

diversity Crestes a man- ~among and University of Georgia,
agerial.need to better un-  INCreasing scientists find that the,
derstand minority pre- minori meanings rurd blacks and -
ferences and behavior popUIations whites attach to wildlands
‘rdated to natura settings and recreation ae fundamentd to ex-

and outdoor recregtion as plaining differences in

the Forest Service and USES. visitation rates between
other land management the two groups.

agendes define and fulfill their J

missons.

Researchers a the Southern Re-
search Station's Outdoor Recreation
and Wilderness Unit are examining
socia and economic issues pertain-
ing to ethnicity and recreation
nationdly and in the Southeed.
Socid scientigts from the Southern 8
Research Station and Florida A&M |

Univergty provide a review and
gynthess of theory and empirica
investigations of Anglo and African
American participation in outdoor
recregtion in Theoretical Perspectives
of Ethnicity and Outdoor Recreation!
A Review and Synthesis of African
American and European American
Participation. Recent empirical

[
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Ethhicity Recreation Research

In the reiated paper, Wildland
Recreation in the Rural South: An
‘Examination of Marginality and
Ethnicity Theory, socid scientiss
from the Southern Research Station

and Florida A&M University use
logidic regresson modds to test
competing theoretica explanations
for black and white -vistation rate
differences to wildlands. Their
findings suggest that race, sex, and
age are drong predictors of wildland
vigtation among rurd resdents.
Moreover, contrary to theory and
previous research, race and income
interact among blacks to effect.
greater vistation among poor blacks

Research Work Unit 4901
Trends in Recreation
, and Wilderness

/ it

than more affluent blacks. Under-
lying reasons for black and white
vigtation differences are explored
further in A Condderation of Collec-
tive Memory in African Attachment
- to Wildland Recreation
Places. Sex, age, and race
ae important determi-
nants of wildland place
attachment f-or rural
southerners.

Working with an'econo-
mig from the Nationd
Oceanic and Atmospher-
ic Adminigration, naturd
resource-based recrea
tion traved demand by
whites and Hispanics to
the Florida Keys is ex-
amined in  Accounting for
Ethnicity in- Recreation
Demand: A Flexible Count
Data Approach. Usng
nonlinear regression,
models, researchers find
ggnificant differences in
-price response between whites and
Hispanics. Higher’ demand eadticity
for Hispanics means price increases
related to recreation trips to the area
is likely. to disproportionately
displace Hispanic visitors. This resut
implies that pricing policies, like
user fees could have important
(digtribution and equity consequen-
(CES.
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“Research Work Unit 4104
Disturbance and Management
of Southern Pine Ecosystems

Recent catastrophic  wildfires in
Florida emphasize the ‘need to
reduce fud loadings. in southern
forests. Improved models of smoke
movement and dispersion

Smoke from Wildfires Causes .

Problems at Night

Reaults verify the hypothess that
smoke can be observed from the air
under moonlight if the smoke is
aufficiently dense. A light-intensified

video camera can be used

would permit more wide-

spread prescribed burning, Remo_te
which is currently limited by sensing
smoke problems. Daytime  allows study
smoke can be a nuisance of smoke
when it moves into sendtive movement
areas and a traffic hazard at night.

when it drifts across road-

. for remote sensing of smoke

‘ment because airborne ob-

moving near the ground at
night. This technology is
criticad for smoke manage-

sarvation is the only way to
obsarve and understand the
movement ‘of an entire

ways. However, the most
severe impacts can occur & night
when amdl amdunts-of smoke from
smoldering heavy fuels are trgpped
near the ground and carried long
digances in dow-moving ar
with little disperson. Smoke
can aso be entrapped within
moig shdlow vdleys & night,,
thereby initiating or intens-
fying locd fog. Deveopment
and validation of nighttime
smoke modes has been limited
“because it has been impossble
to obsarve smoke near the
ground a night in deal; this
barrier to model development
Is being surmounted. Smoke
trapped near the ground at
night has been recorded in
moonlight by an, intengfied
multispectral video camera
from arcraft a approximeately
5,000 feet above ground level.

smoke plume and to wvali-
date computer models for ground-
level smoke movement and dis-
persa at.night.

A
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Increasing Foresters  Skill

Snce 1992, al Bent Creek scientists
and severd outsde speskers have
channeled their efforts, to train

foresters in the funda-

Levels

Research Work Unit 4101
Southern Appaachian
Hardwoods,

‘with hands-on fiedd exercises to
ensure comprehenson of complex
concepts. Participants are trained in:

« forest disturbance history

We have mentals of hardwood « Ste dlassfication.
improved, slviculture. They present . forest hedth ‘
the an annual WOkahOp e« ECONnomics
- ., which focuses on the « wildife management
Instruction principles and, practices « stand and forest dynamics
In our of slviculture and close-

. hardwood autecology and syn-

ecology
hardwood regeneration

ly rdated disciplines for
managing hardwood

Silvicul ture
Short-course

dominated upland for- o managing mixed stands of pines
and eds in the Appaachian and hardn\?voods .
expanded Mountains and Interior ¢ managing low-vaue hardwood
the range of uplands stands

participants. . terget audience for o intermediate stand treatments

this annua training is southeagtern
State service foresters, forestry
consultants, and indudtrid foresters
Speakers blend classroom lectures

Since 1992, about 200 foresters have
benefited from this intengve training.
This traning is offered annudly in
June or July.
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we have
responded
to new Publications” four times a year,
customer
needs with

‘Aligning Products with Customer Needs...

We have been making a concentrated
effort to increase the digtribution of our
research results, by traditional means,
and modern dectronics com-
munications. We distribute our
hard copy “Catdog of Recent

ligting the articles and publica-
tions that our scientists author-

request to people throughout
the country and international-

ly. The FY *98 List of Publica- |

tions is the last section of this Report.

The Stand Management and Forest
Hedth Team a Research Work Unit
4155—Bottomland Hardwoods and
Wetlands-has produced four insect |
and disease image CDs that may be
purchased from that Unit.

We have developed, a mgor World
Wide Web presence with our Web site
a www.srsfsfed.us, which contains a
wealth of information about the
Southern Research Station and hun-
dreds of Portable Document Format

FY 98 Publictons

) or co-author. These publica- 1
improved  tions are distributed free by
product

delivery.

i~

odks Proceedings ther

| (PDF) files of individuad publications.

The Web dte aso serves to digtribute
the “Catalog of Recent ‘Publications’
dectronicdly to. a malling lig (ligserv)
of over 1,000 addresses-see Web site
page www.s}s.fs.fed,.us!pubs/pubs_list.
htm to subscribe. The dte includes
directory informetion, the Strategic
Framework for the Southern Research
Sation, links to Web dtes of our
Research Work Units, links to other
forestry dtes, and other information.
By the end of 1998, 12 of our Research
Work Units had dtes available on the
Web. Vigtation to the Southern Re-

| search Station Web dte has been

expanding a a dramatic rae and
information is being added to it
frequently. '

Scientists and  other ‘employees par-
ticipate, in a ‘variety of information-
sharing activities: tours and dte vigts,
traning sessions, informd and forma
presentations, such as giving scientific
papers and doing poster sessions'; and
deffing exhibits a medings and
conferences.

: =
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Customer Service a the )
Southern Research Sta= We continue
tion is providing the pro-  to emphasize

The, god of the Conservation
Education Outreach Program is to
provide basic conservation edu-

cation to urban young- ducts and services needed improving
sters-children who by our externa and inter- i
; service to
In tern ©ams gy never have been nal customers-getting . h
VISIt SUMMEr  exposed to the con- the research results out to 0s€ Who
camps with cepts of consarvation, the people who can bene- use our
messages recycling, or forest fit from them. The Sa=  products and
‘about natural Management. The tion's sandards for cus- jnformation.
resource Southern Research tomer service indude: i

Station hosted two
teeams of 4 college
interns. during the

1. ligening and responding to the
needs of our customers—

conservation
and careers.

summer to provide a
fun, learning experience for
children a dtes throughout the
South. ,

The vidts incdude environmenta
games that teach conservation
concepts, usudly with 20 to ‘35
children & a time.-One 4-person
teeam was located in Agheville,
North Carolina, and one was in
Huntsville, Alabama The team in
Asheville started a beneficial
relationship with the YMI Culturd
Center in downtown Asheville to
provide conservation educeationa
programming in exchange for

office space.

The Southern Research Station
teams worked with gpproximeately
2,400 youngsters in FY ‘98, and
conducted the intern training and
provided overhead support for two
other teams, located in Atlanta,
Georgia and Milwaukee, Wis
consin.

incorporating our customers
needs and responding to our
.customers when feasble;

2. megting commitments made to
our cusomers in a timely and
efficient manner;

3. providing qudity advice and
work products that meet our
customers needs ‘and expecta
tions and

4. seeking, evauating and being
responsive to feedback from our
customers to improve persona
and organizationd  effective-
ness.

If you have any comments on the
products or services provided by
the Southern Research Station,
please contact our Customer
Service Coordinator at 828-257-
4342, or use the comment form
on our-Web ste.
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